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1. (2) Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ ∂2z

∂x2
− y

∂2z

∂y2
− 1

2

∂z

∂y
= 0 â ïîëóïëîñêîñòè y > 0.

2. (2) Èìååò ëè ðåøåíèå (ïðè ïðîèçâîëüíîé íåïðåðûâíîé ôóíêöèè ϕ íà ∂K , K � åäèíè÷íûé
êâàäðàò íà ïëîñêîñòè R2 ) çàäà÷à Äèðèõëå

uxx − uyy = 0 â K, u
∣∣
∂K

= ϕ(x, y), u ∈ C2(K) ∩ C(K)?

3. (4) Ïóñòü vn(x, y)� ïîñëåäîâàòåëüíîñòü ðåøåíèé çàäà÷è Äèðèõëå
∆vn = 0 â Ω, vn

∣∣
∂Ω

= ϕn(x, y),

Ω � øàð â Rn , ϕn ∈ C(∂Ω) , ‖vn‖L2(∂Ω) → 0 . Ìîæíî ëè óòâåðæäàòü, ÷òî ‖vn‖L2(Ω) → 0?

4. (1+1+3) Ðàññìîòðèì óðàâíåíèÿ
utt = −uxx, utt = uxx, ut = uxx.

Êàêèå èç ýòèõ óðàâíåíèé èìåþò ïåðèîäè÷åñêèå ïî x è t è îòëè÷íûå îò ïîñòîÿííîé
ðåøåíèÿ, îïðåäåëåííûå íà âñåé ïëîñêîñòè?

5. (4) Ðåøèòå â ÿâíîì âèäå çàäà÷ó Êîøè
∂u

∂t
=

∂2u

∂x2
− x2u, u

∣∣
t=0

= 1.

6. (3) Äîêàæèòå, ÷òî äëÿ ðåøåíèÿ çàäà÷è
utt = uxx, t > 0, x ∈ (0, π),
u
∣∣
x=0

= 0, u
∣∣
x=π

= 0,

u
∣∣
t=0

= ϕ(x), ut

∣∣
t=0

= ψ(x)

âûïîëíÿåòñÿ îöåíêà
π∫

0

(αu2 + βu2
x + γu2

t ) dx 6 C

π∫

0

(ϕ2
x + ψ2) dx,

ãäå C = max(α + β, γ) , α, β, γ � ïîëîæèòåëüíûå ïîñòîÿííûå.

7. (3+1) Ïóñòü u(x, y) � ðåøåíèå çàäà÷è
uxx + uyy = 1 â K = (0, 2)× (0, 2), u

∣∣
∂K

= 0.

à) Óêàæèòå òàêîå öåëîå N , ÷òî N < u(1, 1) < N + 1 .
á) Óêàæèòå òàêîå âåùåñòâåííîå R , ÷òî |u(2009)

x (1, 1)| < R .

8. (4) Ðàññìàòðèâàåòñÿ ðåøåíèå óðàâíåíèÿ
utt = uxx + uyy â t > 0, 0 < x < 1, 0 < y < π,

òàêîå, ÷òî
u
∣∣
x=0

= u
∣∣
x=1

= u
∣∣
y=0

= u
∣∣
y=π

= 0, u 6≡ 0.

Äîêàçàòü, ÷òî u(t, x, y) íå ìîæåò ñîõðàíÿòü çíàê íà ìíîæåñòâå (0 < x < 1)× (0 < y < π)
ïðè ñêîëü óãîäíî áîëüøèõ t .

9. (2) Ðàññìàòðèâàåòñÿ óðàâíåíèå
utt = uxx, t > 0, 0 < x < 1, u

∣∣
x=0

= u
∣∣
x=1

= 0.

Ìîæåò ëè lim
t→+∞

u(t, x) = 0 ðàâíîìåðíî íà 0 6 x 6 1?


